Abstract. It is shown that infinitesimal generators A of certain multivariate pure jump Lévy copula processes give rise to a class of anisotropic symbols that extends the well-known classes of pseudo differential operators of Hörmander-type. In addition, we provide minimal regularity convergence analysis for a sparse tensor product finite element approximation to solutions of the corresponding stationary Kolmogorov equations Au = f . The computational complexity of the presented approximation scheme is essentially independent of the underlying state space dimension.
Introduction
On R n , n ≥ 2, consider the integrodifferential equation
where A denotes an integrodifferential operator of anisotropic order α ∈ R n , i.e. A :
Here H s , s ∈ R n , denotes the anisotropic Sobolev space
We assume that the operator A is a pseudo differential operator with symbol
In [21, 39] , it was shown that such integral operators occur as infinitesimal generators of certain Lévy copula processes X. In this case (1.1) can be regarded as the stationary part of the Kolmogorov equation of X. Such equations occur, for instance, in the field of asset pricing in multidimensional Lévy models as introduced in [21, 34, 39, 47] . In terms of Bessel potential spaces corresponding to a continuous negative definite reference function ψ(·), symbols arising from rather general stochastic processes have been studied in [19, 20, 26, 27, 30, 45] . For an overview, we refer to the monographs [31, 32, 33] . However, classical numerical analysis of (1.1) is based on a Sobolev space characterization of the operator A. To this end, we shall see below that the infinitesimal generators of Lévy copula and certain Feller processes give rise to a new class of pseudo differential operators with symbols that extend the classes S m 1,0 , m ∈ R, of Hörmander (cf. e.g. [28, 48] ). The operators in this class act continuously on anisotropic Sobolev spaces and their symbols admit a more complex singularity structure than classical pseudo differential operators.
The structure of anisotropic symbols and their corresponding distributional integral kernels has been analyzed by many authors since the 1960s: Extending the fundamental results of [8, 9] that were obtained for homogeneous singular operators, in [17, 18] a symbolic calculus is constructed for certain anisotropic operators with kernels of mixed homogeneity, spectral asymptotics are considered in [3, 5, 43] and the references therein. Furthermore, for the closely related analysis of hypo-and multi-quasi-elliptic operators we refer to [1, 3, 4, 6, 22, 25, 42, 41] . Even though the focus of this work lies on classical Sobolev-and hence L 2 -based results, note that a great number of L p -boundedness results for (different classes of) anisotropic integral operators can be found in [10, 16, 29, 40, 46] and the references there.
Finally, in order to obtain numerical solutions of (1.1) we shall also extend the numerical analysis of [7, 21, 24 ] to obtain a minimal regularity finite element discretization of (1.1) with essentially dimension independent convergence rates for the class of anisotropic operators under consideration. For related numerical analysis we also refer to [23, 49] and the references therein. In addition, the symbol estimates provide the basis for further numerical analysis such as wavelet compression techniques, see [37, 38] .
The outline of this work is as follows:
In Section 2 we recall the fundamentals of Lévy copula processes and their characteristic exponents.
Section 3 provides the new classes of anisotropic symbols and some examples. In Section 4 it is shown that symbols of infinitesimal generators of certain Lévy copula processes are indeed contained in these new symbol classes. These symbols are in general not contained in the classes of Hörmander-type.
Finally, in Section 5 we show that the (stationary) Kolmogorov equations for operators with such anisotropic symbols can be discretized very efficiently using a wavelet finite element scheme. Based on the symbol estimates of the previous sections, a priori convergence analysis is provided.
